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0 nm, m^mi 5 0 nmOffiR^yctf^fi^T&^^f^^^tt^^lt^mmb. 
■rv^;5> (J. Bio. Chem., Vol.267, No. 3, 1953-1961. 1992) o dOid'&^i^ 

[0 0 2 3] 
[0 0 2 4] 
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H^ff o /i . ^M^a^i'^ lb jg^l L y a -r T — tic J; J) 3^ :^ /N- ^ S/J-'^^ 1 7t 
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=S:^#=^^ IfiLtt«*'<^0VIII (IX) m'^<7>^^l^^f^^M^ir^ZtizXoXm 

^P^#^ ^1^1*1*^^. HIMI^^-^. ^T^S^#56^'^lf ^tt^o 
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[0 0 3 3] 

j^-f O^ife^Jlcisv^r. HB s A g i: {i. BSffFife'f ;VX^®tn:m (Hepati 
t is B virus surface Antigen) ^^l-o HBsAgli. UBY (D^m^ ^^-^^ 

Mx-^y). mi<Dm^mi^^iri^')i^. HBsAgici*. s^>^-^^m. u^y 

^<7)N5^)^lillC5 ST^ym-^^^^J^^P r e - S 2 ^"/^ K^^H^-Jn L/c (7)-e^ 
tT^vl. LiS'>/^•^^@^±^ M^S'>^^'^5'®ON5^^1Bli^C. lOSXtil 19T4 
ym56>ib5&;5>p r e-S 1 ^-f^ VmfmLtzi:><DX;h^o ^(DL ^ m<D 

[0 0 3 4] 

HBsAg L^>>'^i5^®<^P r e -S JF^BSl-lS^^'^'t^gPfi 
tiX\^^^ (Cell, Vol.46. 429-436, 1986 ; J. of Virol., Vol.73, 2052-2057, 
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1999) o 

[0 0 3 51 

[0 0 3 6] 
10 0 3 7] 

mmmi 

»<^=f-m^^ eaetr J: ^> H B « A cr^^l^(D^M 

2^#l|H>g#'^t^ioT#^$n7t:S:i)t rj.Bio.Chem., Vol.267, No.3. 1953-1 
961. 1992J ISmo:^'^l-^-:3\^-C. h^y^-^^n^m.-fy:^< KpGLDLIIP39-Rc 
T=£r^#L^CiifS^^^x.P# (Saccharomyces Cerevisiae AH22R- ^^ 
-g-^^ibHigh-Pi Jlt>'8S5N-P400 ^X^^^U L ^ S^T-'Srlim^-^^^ ( 

112 a. b) o ^'^mmm {m7 2mm^^) Kh^miiiirmM:^mm^-h. Yeas 

t Protein Extraction Reagent (Pierce Chemical Co. ^) ^fflv^T. whole eel 

l extract ^mmi-. yri^jvmmi- h V ^ A-y^'v T ^ V )\^r < vy)i^m^m 

m (SDS-PAGE) hza^^rnVX. ^'felcJ:o-C^4'<^HB s Ag<7)|WI^*^T 
ofco C:tLlcJ:J9. HB s Ag{i^«^5 2 kDa<^^5'>^N'i5'W-e^^-^'&* 

[0 0 3 8] 

^1ife^l2 

(1) ^m^its s 5N-P 4 0 ox^m^fitzMi^'^m^^mm (vsm2 

6g) trbuffer Av^T^L (7. 5M 0. lU V y^i- Y ^ (pH7. 

2) ^ 1 5mM EDTA, 2 mM PMSF. 0.1% 'IVeen80 ) 1 0 0ml 

KmmL. i^^:^if-x=s:fflv^re-Ktr-:j^- (bead-beater) Kxm^^m 
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[0 0 3 9] 

(2) ±?t=S:0. 7 54§#<7)3 3% (w/w) PEG 6 0 0 0 tM^L 
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HR ^ A crfiyH^^<nhFVTI T- hFTX4»^^T-<7)^X (hFVTTT. h FlXat 
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L. :$:^H^cO^^JfcUT<OhFVIII (hFIX) ^tfS^^r^^bTtHB s A g^S 
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:$:|li&t?iJ'eti> HB s A g^^P^^hFYUmi^'^RV^h Flxm^^^mX 
■r^fz^. ^tt-rttbi;y:^^<^L.Naldini 1t±^^f>^.-^$tL/j:pRRLsin.cPFr.C 
MV. FVIII. Wpre R ZfpWLs in. cPPT. Alb. FIX. Wpre (Human Gene Therapy, Vol . 13, 
243-260, 2002) =S:|&m^:J^ iJ' - LT'ftffl b/io 
[0 0 4 6] 

Z(D^^^^ hr3yi?V-'y3 19 HE s A g^T-|*Il-^A 

-t^^tl^zX-oX. hFVIII (hFIX) slfS^^^'a^^tL/iHB s Agl£T-«r 
Y^m^LfZo ^ii^mzit. 5 0 0y«l<^PBS (pH7. 2) tc^^#$tt/cHB s 
A g^|aT•4'<^)L^>/^•^^®^T-l 0 0 y« glc*tL> ±.fBlil^^^ 3^-* 2 0 ^ g 
^AbTto tf^'^KJOfci. o^V^ b n^'V— 3 Gene Falser II electro 
poration system (Bio-Radam) kZX^. 50V> 7 5 0 F 4 mm(^^:x-? 

[0 0 4 7] 
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V |.fff l ^ja»^MK^-5^-K'7^XHMi- ^hFVTTI (hFTX) itfe?-^^ 
±fB|li&^?!lt:: J: hFVIII (hFIX) mi^lF-^^-^-t^HB s A s 
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:^mmmx-ii. mmMmtLXB^^iyr-A-hmxi^fz^-V'^^:^ (Baib/c 

nu/nu. ^ 5 jlft^) OM1liJ=t§l5J^Tl^^ b fPMfi**fflfl&N u E =lr 1 X 1 0 
[0 0 4 9] 

^<^)m. ±fBm^-7'^^l^> Itj2 0 ;/ g<7)hFVIII (hFIX) Mii^^^^ 

I (IX) mi'<Dm^:^>'^^^^ ^yry^^ (ELISA) irSij^ L 

fzo ELI SAl±^ ^tL^tT.|^VIII> ^IXH^l3#Mfi<J'5:Asserachom VIIIC 
:Ag kit. Asserachom IX:Ag kit (Diagnostica Stagotim) ^4^fflLTtfo/i 

O 

[0 0 5 01 

5&i3. ^ttMM^ LTiili h:^^a5^»W i D r ^ 1 X 1 0 7>|i^#LT 
^y^cS^'T'^j^^^fflv^ _hfBi:IWI>ltl^t-CJfDLi&4'<0JfiL?^^@llVIII (IX) 

[0 0 5 11 

iij^L/^«4><o«rM@^viiiH^-»<^. ±15^ y(Dmm^mMm^<7) 

ue) =^^#Lf^V'!7XTiil 0 BHumMbT/^-f>IfiL?i^^H^VIII. miXM 
(Cur. (Jene Therapy, Vol.1, 301-305, 2001) izMLfZo t<D^^. ^<^V^;v 

> iit^« (Nue) tcS5^-t^^<^^-^i5'n-vXtcJ:;i>^>0^:#x.f>tL;g>o 
[0 0 5 2] 

:i(DldK. :$imm<0^mKiSi-)r:hmMtLX(DhFYlII (hFIX) ilfsT- 
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, :$immKXy). ±IBhFVIII (hFIX) jtfS^^-^HB s A gS^l' «t 'SML 
[0 0 5 31 

i^^. ±.^Lfzmmmxii. hFvm (hPix) i&mi-^^^irh-^c^^- 

J: LTpRRLsinPPTCMVFVIIIpre (pKRLsinPFTAlbFIXpre) ^i^mLfztK ^tttcPI 
^^fL;bi>(DXI,t^j:<. m^li-XWi rCur. Gene Therapy, Vol.1. 301-305. 200 

[0 0 5 41 

[l&B^O^ml 

[0 0 5 51 

[la^ijai 

SEQUENCE LISTING 

<110> Beacle Inc. 

VIB (Vlaams Interuniversitair Instituut voor Biotechnologie) vzw 
D.Collen Research Foundation vzw Onderwijs en Navorsing Campus Gas 

thuiserg K.U. Leuven 

<i2o> m.^mmmmmMRv'^^'^M^'^-iisi-^^'^^'^^^^ 

<130> 03P08BKG1 
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<160> 2 

<210> 1 
<211> 1218 
<212> DNA 

<213> Hepatitis B virus 

<220> 
<221> CDS 
<222> (1)..(1218) 

<400> 1 

atg aga tct ttg ttg ate ttg gtt ttg tgt ttc ttg cca ttg get get 
Met Arg Ser Leu Leu He Leu Val Leu Cys Phe Leu Pro .Leu Ala Ala 
15 10 15 

ttg ggt aag gtt cga caa gge atg ggg aeg aat ett tct gtt cee aat 
Leu Gly Lys Val Arg Gin Gly Met Gly Thr Asn Leu Ser Val Pro Asn 
20 25 30 

cct etg gga ttc ttt cec gat eac cag ttg gae eet gcg tte gga gee 
.Pro Leu Gly Phe Phe Pro Asp His Gin Leu Asp Pro Ala Phe Gly Ala 
35 40 45 

aac tea aac aat eca gat tgg gac ttc aac cce aac aag gat caa tgg 
Asn Ser Asn Asn Pro Asp Trp Asp Phe Asn Pro Asn Lys Asp Gin Trp 
50 55 60 

cca gag gca aat cag gta gga gcg gga gca ttc ggg cca ggg tte ace 
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96 



144 



192 



240 
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Pro Glu Ala Asn Gin Val Gly Ala Gly Ala Phe Gly Pro Gly Phe Thr 
65 70 75 80 



cca cca cac ggc ggt ctt ttg ggg tgg age cct cag get eag gge ata 
Pro Pro His Gly Gly Leu Leu Gly Trp Ser Pro Gin Ala Gin Gly He 
85 90 95 



288 



ttg aea aea gtg cea gca gca cet ect eet gee tee aee aat e^ eag 
Leu Thr Thr Val Pro Ala Ala Pro Pro Pro Ala Ser Thr Asn Arg Gin 
100 105 110 



336 



tea gga aga eag eet aet eee ate tct eea eet eta aga gae agt eat 
Ser Gly Arg Gin Pro Thr Pro He Ser Pro Pro Leu Arg Asp Ser His 
115 120 125 



384 



eet eag gee atg eag t^ aat tee aea aea tte eae eaa get etg eta 
Pro Gin Ala Met Gin Trp Asn Ser Thr Thr Phe His Gin Ala Uu Leu 
130 135 ■ 140 



432 



gat eee aga gtg agg gge eta tat ttt eet get ggt gge tee agt tee 
Asp Pro Arg Val Arg Gly Leu Tyr Phe Pro Ala Gly Gly Ser Ser Ser 
145 150 155 160 



480 



gga aea gta aac eet gtt eeg aet aet gee tea eee ata tet ggg gae 
Gly Thr Val Asn Pro Val Pro Thr Thr Ala Ser Pro He Ser Gly Asp 
165 170 175 



528 



eet gea eeg aac atg gag aae aea aea tea gga tte eta gga eee etg 
Pro Ala Pro Asn Met Glu Asn Thr Thr Ser Gly Phe Leu Gly Pro Leu 



576 
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180 185 190 

etc gtg tta cag gcg ggg ttt ttc ttg ttg aca aga ate ete aca ata 
Leu Val Leu Gin Ala Gly Phe Phe Leu Uu Thr Arg lie Leu Thr He 
195 200 205 

oca cag agt eta gac teg tgg tgg act tct etc aat ttt eta ggg gga 
Pro Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly 
210 215 220 

gca ccc acg tgt cct ggc caa aat teg cag tec cca acc tec aat cac 
Ala Pro Thr Cys Pro Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His 
225 230 235 240 

tea cca acc tct tgt cct cca att tgt cct ggc tat cgc tgg atg tgt 
Ser Pro Thr Ser Cys Pro Pro He Cys Pro Gly Tyr Arg Trp Met Cys 
245 250 255 

ctg egg cgt ttt ate ata ttc etc ttc ate ctg ctg eta tgc etc ate 
Leu Arg Arg Phe He He Phe Leu Phe He Leu Leu Leu Cys Leu He 
260 265 270 

ttc ttg ttg gtt ctt ctg gac tac caa ggt atg ttg ccc gtt tgt cct 
Phe Leu Leu Val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys Pro 
275 280 285 

eta ctt cca gga aca tea acc acc age acg ggg cca tgc aag acc tgc 
Uu Leu Pro Gly Thr Ser Thr Thr Ser Thr Gly Pro Cys Lys Thr Cys 
290 295 300 



624 



672 



720 



768 



816 



864 



912 
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acg att cct get caa gga acc tct atg ttt ccc tct tgt tgc tgt aca 960 
Thr He Pro Ala Gin Gly Thr Ser Met Phe Pro Ser Cys Cys Cys Thr 
305 310 315 320 



aaa cct teg gac gga aae tgc act tgt att ccc ate cca tea tec tgg 
Lys Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp 
325 330 335 



1008 



get ttc gca aga ttc eta t^ gag tgg gee tea gtc cgt ttc tec tgg 
Ala Phe Ala Arg Phe Leu Trp Glu Trp Ala Ser Val Arg Phe Ser Trp 
340 345 350 



1056 



etc agt tta eta gtg cca ttt gtt cag tgg ttc gta ggg ett tec ccc 
Leu Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro 
355 360 365 



1104 



act gtt tgg ett tea gtt ata tgg atg atg tgg tat tgg ggg cca agt 1152 
Thr Val Trp Leu Ser Val He Trp Met Met Trp Tyr Trp Gly Pro Ser 
370 375 380 

ctg tac aac ate ttg agt ccc ttt tta cct eta tta cca att ttc ttt 1200 
Leu Tyr Asn He Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe 
385 390 395 400 



tgt ett tgg gta tat att 
Cys Leu Trp Val Tyr He 
405 



1218 
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<210> 2 
<211> 406 
<212> PRT 

<213> Hepatitis B virus 
<400> 2 

Met Arg Ser Leu Leu He Leu Val Leu Cys Phe Leu Pro Leu Ala Ala 
15 10 15 

Leu Gly Lys Val Arg Gin Gly Met Gly Thr Asn Leu Ser Val Pro Asn 
20 25 30 

Pro Leu Gly Phe Phe Pro Asp His Gin Leu Asp Pro Ala Phe Gly Ala 
35 40 45 

Asn Ser Asn Asn Pro Asp Trp Asp Phe Asn Pro Asn Lys Asp Gin Trp 
50 55 60 

Pro Glu Ala Asn Gin Val Gly Ala Gly Ala Phe Gly Pro Gly Phe Thr 
65 70 75 80 

Pro Pro His Gly Gly Leu Leu Gly Trp Ser Pro Gin Ala Gin Gly He 
85 90 95 

Leu Thr Thr Val Pro Ala Ala Pro Pro Pro Ala Ser Thr Asn Arg Gin 
100 105 110 

Ser Gly Arg Gin Pro Thr Pro He Ser Pro Pro Leu Arg Asp Ser His 
115 120 125 

iiiaEi|#2 004-30 33761 



#0 2003-071788 



✓^->^: 19/ 



Pro Gin Ala Met Gin Trp Asn Ser Thr Thr Phe His Gin Ala Leu Leu 
130 135 140 

Asp Pro Arg Val Arg Gly Leu Tyr Phe Pro Ala Gly Gly Ser Ser Ser 
145 150 ' 155 160 

Gly Thr Val Asn Pro Val Pro Thr Thr Ala Ser Pro He Ser Gly Asp 
165 170 175 

Pro Ala Pro Asn Met Glu Asn Thr Thr Ser Gly Phe Leu Gly Pro Leu 
180 185 190 

Leu Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg He Leu Thr He 
195 200 205 

Pro Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly 
210 215 220 

Ala Pro Thr Cys Pro Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His 
225 230 235 240 

Ser Pro Thr Ser Cys Pro Pro He Cys Pro Gly Tyr Arg Trp Met Cys 
245 250 255 

Leu Arg Arg Phe He He Phe Leu Phe He Leu Leu Leu Cys Leu He 
260 265 270 

Phe Leu Leu Val Leu Leu Asp Tyr Gin Gly Met Uu Pro Val Cys Pro 
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275 280 285 

Leu Leu Pro Gly Thr Ser Thr Thr Ser Thr Gly Pro Cys Lys Thr Cys 
290 295 300 

Thr He Pro Ala Gin Gly Thr Ser Met Phe Pro Ser Cys Cys Cys Thr 
305 310 315 320 

Lys Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp 
325 330 335 

Ala Phe Ala Arg Phe Uu Trp Glu Trp Ala Ser Val Arg Phe Ser Trp 
340 345 350 

Leu Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro 
355 360 365 

Thr Val Trp Leu Ser Val He Trp Met Met Trp Tyr Trp Gly Pro Ser 
370 375 380 

Leu Tyr Asn He Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe 
385 390 395 400 

Cys Leu Trp Val Tyr He 
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